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ABSTRACT

The philosophical upderpinnings of the typical
testing practices of speech communication teachers in regard to
norm-referenced measurement contain several assumptions which
teachers may find untenable on closer inspection., Some of the
consequences of these assunptions are a waste of human potential,
inefficient use of instructional expertise, development of negative
attitudes toward school and self, and creation of mental health
problems in a significant number of students. Criterion-referenced
measurenent was developed in response to the weaknesses of
norm-referenced measurement, and the assunptions of both types of
measurement receive critical attention. (Author/RB)




w
)
.m,
N
|

OUCAYION 8 AFLFATE
NATIGNSL INSTITUTE OF
£0UCATION

US DEPARIMENTOF MEALTH
3

i

IText Provided by ERIC

Pran




CRITERION“REFERENCED MEASUREMENT
IN SPEECH COMMUNICATION ClLASSROOMS:
PANACEA FOR MEDIOCRITY
by Jerry L. Buley
_ Abstract '

The philosophical underpinnings of the typicil teating
practices (i.s., normeveferenced measurcment) of Speech Communi-
cation teachers contain several assumptions which the same |
teachers may find untenable upon elaser ;nspacfion. Some of
the consequences of these assurptions are & waste of human
potential, inefficient use of instructional expertise, dovolbp-
rent of negative attitudes toward school and aelf, and orention_
of mental health problems in a significant number of students.

Criterion-referencad measurement was developed in response
to the weaknesses of norm-referencad maasurgmént. and used cor-
~ vectly should alleviate many of the negative consequences of |
the latter. '

This paper investigatas tha assuﬁptione of both types of
measurament and discusses their inplications for instruction .

iIn the epeach. communication classroo:.



CRITERION~REFERENCED MEASUREMENT IN SPEECH
COMMUNICATION CLASSROUMS: PANACEA FOR MEDIOCRITY

by Jerry L, Buley
Avizona State University

Intreduction

As in everything man does, a compromise must be made be-
tween the best job he can possibly do and what is feasidle:
It is no different in the design and administration of tests.
The methodologists scream at us from one sida that, becausé
tha results of tests are used to make critical decisions,
the tests must be designed carefully and that we must be sure
they are valid and reliable. On the other side we have all
the responsibilities of teaching which eat into our time.
The result is that we do the best we can do with what we have.

We can make sure that we are using the best teaching
' netﬁbdology and measurement techniques which are consistent
with ths time we have available to employ them. The purpose
of this paper is (1) to describe the measurement practice,
(2) prasent and criticize the assumptions underlying that
practice, (3) to present an aiternativa measurement priactice
which would seem to meet these criticisms, and finally (%)
discuss methods for evaluating tests in which the alternative
measurement practice has been used.

Current HMeasurement Pfactica

Usually what that means.is that we spend several hours
developing the best test items we can. Than we administer
the items to our students. If we have time and the approp-
riate facilities, we may perform an item analysia to find



the relative discrimination and level of difficulty for each
item. Disorimination, as you may know, is a measurs of how
well the question differentiates between those who perform
well on the test and those who do not perform well. The dif-
ficultv of an item is simply the proportion of students get-
ting the item wrong. |

Usually we use results of an item analysis to select
ftems for tha same test when it is administered the next time
to another group of students.

After the students take the test we assign grades by look-
ing at the distribution of scores on the tast. Scores at the
top of the distribution hecome A'Q. those between the top and
the middle become B's, those at the middle become C's, and
g0 on.

What I have described is normereferenced measurement.
That is, each student's score is cqmpared to all scores o
dotermine how well he has performed rélative to all other
atudentq who took the same test; or, the norm.

Assunptions and Criticisms of Current
Measurenment Practice

Assumption I: Test should have a broad distribution
of scores :

Instructors who use norm=referenced measurement are pri-
marily interasted in increasing the variadbility in the scores
on their tosts. Ffor example, they may throw out questions

vhich do not discriminate between those who ﬁerfovm poorly and

those who perform quite well. Also, they'will include ques-

tions which range in difficulty from QuitS,OASY-fP quite



difficult to make sure some people will get a few corvect
and few will get Zhem all correct. An argument frequently
used to defend this practice is that human bashavior tends

to be normally distributed along a single dimension. There-
fore, it is logical to expect that, since test scores avre

examples of human behavior, they will be normally distrib.-
uted, . ‘

A critieism of this sargument is that very few teacher-
made tests are unidimensional, nor usuvally are ithey intended
to be. Usually, & test covers a whole gamut of concepts and
ideas even when only over a single unit of instruction. Some
students may perform bettier than others on some tasks but worse
than the others on other tasks. The result of this could be
to decrease the variability of scoras or produce a very
akeved distribution. Thus, there is no necessary reason to
believa that the disteibution of szoves will conform to a
nornal curve.

A aacond ceritieism of this argument is that it assumas
that scéros, even following instruction, must be noramally
distributed. If we were teaining students how to talk vayy
sexy, we might tell them they nvet lezrn to talk nlowly,
with low volume, la?y enunciation with a lower pitch, and with
& lot of breathiness. We might coach them over a period of
time and then put thein on an audio tape and grade them. We
Hvould expect that nearly all of the astudents will perfora
mest of the behaviors covrectly. In other wordy, the distri-~

bution of scoras would be very negatively skewed after



instruction. 1In fact, the better adapted our coaching 13 to
the individual etudent's weaknesses, the less variability
there will be in the resulty of measurements. Thus, to as-
suna a normal distribution is to assume that instruction has
kaan designed 1o greatly benefit only a minority of the stu-
dents.

A sacond argument used by instructora to defend theirp
eniphasis on variadility in scores is that cuwrrent statistical
tethniques for obtaining estimates of reliability and validity
of teats require that the resulis contain some variability.
If variabillty is low; i.e., there is little difference be.-
tween high and low scorer, we are‘unable‘to accurately retl-
mate the reliability of our test.

He can oftien hear teachers saying that because everyone

raceived a high scora on a particular test the test must have

besn bad, or at the leaat that it was too easy. If the‘teat
cannot discriminate betwesn the good ‘and poor students and
I{ a reliability coefficient cannot be derived, then it must
ha a bad test,

1% is poscible that a teet may be absolutely roliable
and‘valid’in every sente of both terms but veéeive}a spuriously
lov reliability soeificient because there was little vavia-
bility Jn the scores. You and I both would agree that to throw
out a perfectiy gouod fest bzeause of an artifact of the stat-

ietlcal technique used to evaluate it, would ba absurd.




Ageumption II: Tests onl _Mmeasure student
accomplishment

Many teachers who use norm-referenced measurement believa,
or act as though they believe, that their teste are only meas-
ures of student accomplishment. For example, if a class of
students has an average number of correct responses of 30 on
& 80-item test, such san instructor ig very likely to say that
this was a poor class. As anyone who has had a tagte of meas-

uremant can tell us, any test score contains at least three

couponants:

A. Student achievement

B. Teacner performance

€. Mweasuvement evvor.

Wa have methods for estimating the amount of measurement
error in a test (Dick § Hagerty, 1871). We do not have much
te halp us separate out tiie component associated with teacher
perforinance and/or the component associated with student achievae-
nent. However, it is much-more probable that one person's
babhavior is at deviance than it is that the collective behav-
dor of 3i people is at deviance. Thus, the laws of probability
would suggest that, when the average score on a test is far
balow the poesible score, the teacher’'s performance may have
beon 2t fault. Usually, this information is iéat in the aa-
gignment of gradas because the highest score gets an A despite
the fact that it represenis only 40 correct rasponses on a 60-
tem tost. Should a 40 gset an A one semester on the same test

that it takea ass to get an A in ano*her ‘gsemester because the

teachar taught better?
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Ausumption IIX: Competition produces motivation
for highsr grades

For hundreds of years teachers have assumed that compe-

titien increases motivation for grades. Norm—veferenced meas-
uremant, because it compares studenits to other studentis, is
aggumed to produce competition between the students for grades.
Benjamin Bloom {1871) in an article entitled, "Affective Con-
sequencas of Sthool Achievement," has taken norm~»eferenced
nsasurenant to task on this very point. _ .
Bloom (1971, pp. 13-15) suggests that our schools actvally
have two curricula. One is an explicit curriculum which is
the formal content the student is expected to learn. The
other is an Jjaplieit curriculum which teaches the student who
he is in ralation to others. While he may learn the latter
slowly, its effect is ocunulative over é 7- to l2-year period
in pchoel. Thus, it is not sowething he will easily forget.
Throughout his progression through the levels of public
school) and college, the student is constantly cowmpaved to
the other studeats. Nowhere else in his life is he judged so
fraquently by others and in such precise terms as he is in
school. The rajority of woxkers, for example, are expacted
to meet some minimal standard of work~-usvally quite low.
Rloom presents evidence (1971,. pp. 15-76) which shows
that two-thirds of onr studenta acquire a non-positive or

even a vevy negative attitude toward schools, learning, and



acadsmics in general (efg.,.Ruusell, 1969; Michael, et al.,
29643 and ¥zhn, 12693.7

Bioconm alse cites evidence which shows that about two-
thirds of ouv students acquire a negative self-concept as a
direct rasult of always having someone performing botter than
they ere perfornming (Torshen, 1969), Finally, Bloom presents
other evidonce o the cifact that there is a relationship be-
tween the use of preseni reasuvement practices and mental
haalth. This i probably more Zrue for the bottom third of
the c¢lasges them Tfor tha other two thirds (Glidewell, 1967;
Torshen, 1959; and Bowers, 1962).

The vasult of the use of norm~yefersnced measurement o
produce motivation to learn is that it oveates an enormous
vaste of humap potential. The system is geared to produce
low self-concepis, negative attitudes toward academia, and
svan may be linved to mantal dysfunetions.

Lt ihe aame time, the use of norm-refervenced measurement
¢reatans an inetficdent use of instructional expertiee. Be-
gause sona shudents enter an ingtructionsl unit without the
knowledge or skills noceszsary to leaen the content of that
unit, the itaacher muat try to bring the weak students up to
the required level. This is a waste of time for the students

who already have the vaguirad skills or kinowledge. It also

l‘lt“ﬁuga Bloom did not broach the aubjcct, this may be

a aiynxflcant reacon why school hond eloctiowv have a more
r'{ff-‘-o.n\a« s pacaine spane gane
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prevents the instructor fron presenting the instructional
it in 4ha nost efficiont ranner, resulting in a waste of
noney and tecacher ranpower,

In gummany, rany 17 not all of the assumptions of norme
referenced measuremant may be untcnadble upon closer inspec-
tion. 1In addition, thers ara affective, mental health, and
ceoromic dicadvantagos to this current measurement practice,

Critorion-Referenced Measurement: An Alternative
Mitezionerefaranaad neagurement is not really a new

form of L2asurenent. I hears gone regemblence to the use

L}

Oy pereentages to ovaluatna gtudant performance, That is,

90% corrcet is an A, ) to £9% is a B, and so on. The point
is that the stulon~ i35 no lonpar corpared to other students.
Instead, tha student is ¢copared to a standard or eriterion
chegen by the instousteon before the instructional unit begins.

=
LA

2 {rsteveter tho cploys criterion~referenced measurement

e

8 prirarily intonagtad in- tecting as a feedback system than
&8 a mathod for difforentiating among students. It ig a dich-
otenous systom. Rithar the sctudent has met the eriterion, or
he haa not. Whon the rrecsurement prdcedure is used in con-
5»quinn ith mantang tearning {DPlock, 1871), the instructor
uces the information finn testing to locate the areas in which
tha student io wenk cnd than focuses on them to bring the
ciwdent un to tha eritericn lavel of performance.

It {8 possible that al) students in a classg will get all
$*arn ¢ rTrnzt ena erdterionereferenced test. In fact, the

.

2822l of Wha lastruntan "Sn‘emnion-;~~!‘f~*«n~anFonann§d
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neasurement is that the majority (or perhaps even all) of the
atudents achleve a paﬁticulav criterion level of parformance
(typically 80%).

As you can see, the procedure places the responsibility
for grades on the teacher rather than on the student. When
uaed in coajunction with some form of mastery learning,.the
stiident can experience success after success in the learning
environment. This should alleviate many, if not all, of the
affective consequences of norm-referenced measurement.,

If all students mest the criterion in one instructional
unit, then they should have the same entry level of skills
and/or knowledge for the next instructional unit. The instruc-
tor 3in the next inptructional unit would not have to spend
time bringing some of the students up to the required level

of performance. Therefore, there should be more efficient
| use of instructional expertise.

Criterion-refarsnced measurcment maets many, if not all,
of the qriticisme raised against norm-referenced measurement.
However; there is a problem with criterion-referenced meas-
urement. This is the probliem of obtaining some measure of
reliability. |

Since criterion-refsrenced maasurement can--and probahly
will--have very little variability in the ecores, it is not
poseible to use present statistical techniques to derive an
eastimate of reliability. I have developed a technique which

may get around this that I would like to present,
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A Method for Evaluating Criterion-~Referenced Measurement
Reliability coefficients are based on an estimate of
Reasurement error which is a simple concept in psychometrics. ?
It is the expression of the difference between actual reality
and the image of reality praduced by oun measurement (Dick §

Hagerty, 1971, p. 10; Ferguson, 1971, p. 3827,

Since it is impossible to know what reality is except
by some measure of reality, psychometricians have tradition-
aliy takeh two measures of the same reality and then compared
them. To the extent that the two measures provide the asame
result, the neasurc is said to be reliable. The extent to
which they do not provide the same result is called the unyg-
liability or measurement error in the measure.

The psychomstirician usually does not even obtain two
Beacures of reality and compare them. What he does is to
obtair one measura from each student and then find the mean
of all thesa. Since the diffevence between the mean and
tha mean of all error in a test ia assumed to be zero,3
the avefage differvence heiween the students' scores and
the mean for the test may be assumed to be the basis for an

estinate of measuremeat ervor and ultimately feliability.

L d

—

2Tha following discussion is based in large part on a
paper I presented to the Purdue Doctoral Honors Seminar,
1973.

SThat is, error is randomly distributed and thus would
have a mean that is naither above on below the mean of the
gcoras. : ; :
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This exercise in tangential thinking has heretofore been
the primary method for obtaining a measure of reliability of
a test. If there is no variability in the test scores, then
it is next to worthless. I suggest that we need to go back
to the original conceptualization of error in measurement
and obtain two measures of reality.

A way to get these two estimates of reality is to ask
the student to evaluate the accuracy of his own response and
then compare that with the instructor's evaluation of the
student's response, The deviation between the instructor's
evaluation and the student's evaluation is thus another esti-
mate of error.

Any given response from a student can be evaluated by
the instructor as either right or wrong. The student can per-
ceive his response to be either right or wrong. Thus we have
the following two by two matrix: .

"Instructor's Evaluation
of Student's Response

RIGHT WRONG
WRONG 1l 2
-Student's
Evaluation
of Own
Response

RIGHT 3 4
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When the student and the inssructor agree on the corract-
ness of the student's response (Cel}s 2 and 3), we can say
there is no error either in the measurement device or in the
instructional unit. However, when the instructor and the
student disagree as to the correctness of the vesponse (Cells
1 and %), we know there i¢ error somewhere. Either the meas~
uring instrument has led the student astray, or the instructor
has taught something other than what he thought he had taught,

In order to obtain this data, all that need be done is
aimply to ask the student to respond twice to each item on a
test. The first response iec his answer to the question.

The second response is his avaluation of his own response.

There are several interesting things which might be done
with thir data. Fiprst the instructor could sum the frequency
ef occurrence of Calls 1 and 4 across all subjects for each
iten. This would tell him which items contain op measure the
umoet error.

Also, the dnstructor gould sup the frequency of occur-~
reance of Cells 1 and ¥ acréss 511 items and all students and

divide by the number of siudents times the number of items.

-

‘Thls would produce an estimate of the total amount of measure-
ment error in the test.

Another interesting use might‘be to sum the frequency of
Cells ) and 4 across all items for each student to find- the.
gtudents who are the most in error (i.e., those who deviate

rost tvequently from the instructor's evaluatzon of the cor-

i reotness of a rpsponse). ;
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Finally, the instructor might administer the test at the
beginning and the end of the instructional unit and look at the
changes in the frequencies in the cells of the matfix. One
weuld expect that the frequencies in Cells 1 and 4 would go
down (error) and the frequencies in Cells 2 and 3 would go
up {non errov).

If the instructor finds, for example, that the frequeney
of Cell 4 increases between the two administrations, he has
deflnite evidence that he was teaching the wrong behavior as
being correct,

While the ideas T have presented above seem conceptually
souad, I have not conducted any definitive raesearch to ver;fy
that they are sound. I do use the technique in all of my own
teeting, however; and I have found it to be very valuable.

Summary

The sesumptions of the traditionally used norm»vgferenced
reasurament were found to be untenable afyer examinafion.
Furthexr, the use of norm-referenced measurement in Speech
COmmnnicat¢on classrocms may be associated with mediccrity
or worse.

Criterion~referenced measurementjgromiSes a pénacea,
eapecially-1if it is used in conjunction with mastary learning.
. The major weakness c¢f criteria»-veferenced,measurﬁment.liaﬂ in
the difficulty of obtaining an estimate of reliability. An
innovative method for accomplishing this is to comparé stu-

dent and 1nstructor evaluatxons of the correctness of the

itudent‘a response.;ﬁ .
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